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Summary. — A detailed quantum.mechanical analysis of & recent proposal
of faster-than-light communication through wave packet reduction is per-
formed. The discussion allows us to focus some methodological problems
about critical investigations on physical theories,

PACS. 03.65. — Quantum theory; guantum mechanics.

1. — Introduction.

In this paper, seizing the opportunity of a detailed discussion of some
recent proposals of faster-than-light commmunication through wave packet
reduction (1*), in particular of the ¢ gedanken » experiment suggested in ref. (1),
we focus some methodological problems about critical investigations on quantum
mechanics and we point out some typical errors of this kind of proposals.

For what concerns these attempts, one could state in general that they are

(*) Work supported in part by Istituto Nazionale di Figica Nucleare, Sezione di Trieste.
(*) N. HerperT: Found. Phys., 12, 1171 {1982),

() N. HerperT: QUICK—a new superluminal transmission concept, C-life Report
3753 (April, 1979), unpublished; F. SELLERI: in Dynamical Systems and Microphysics,
edited by A. BLoQUIERE, F. TER and A. MarzZoLLO (Berlin, 1980), p. 303; N. CuFaro-
PETRONI, A. Garvccio, F. Serrert and J. P, Vicier: ¢, E. dcad. Sc¢i. 8ér. B, 290,
111 (1980).
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doomed to failure, since it is quite easy to prove (*) that a eorrect use of quantum-
mechanical rules impliea that no physical detectable effect whatsoever can be
instantaneously induced on a physieal systein 8, by interactions or reduction
processes puffered by another gystem S, isolated from 8,. These considera-
tions would make unnecessary to proceed to i discuseion of papers devoted to
superluminal signalling and, therefore, also of ref. (1), However, there are several
reasons for which we think a detailed diseussion of that paper is appropriate.

First of all, as already stated, the analysis of the FLASH proposal put
forward by HERBERT (1} will offer us the opportunity for a methodological
discusgion about the various possible critical investigations of the validity
of a physical theory.

Secondly, ref. (*) claims to have succeeded «to circumvent the clear-cut
prohibitions » of superluminal signalling given in previous papers () by widening
the notion of observable to include events not explieitly covered by the concept
of quantum-mechanical observable. In particular, the author of ref. (1} pre-
tends to have introduced an experimental set-up whose outcomes cannot be
accounted for by standard gquantum-mechanical rules, since they should not
corregpond fo wveruge values, but to the occurrence of individual events. These
statements deserve a detailed analysis to be shown to be nnappropriate. Finally,
the proposal put forward in ref. (1), by making use of a lager gain tube, raises
naturally some questions about the reduction of the noise in amplifiers which
are certainly of interest from a practical point of view (*). This point too de-
serves a detailed analysis.

In what follows we will make clear, on the one side, the noncorrect argu-
mentation of ref. (1), on the other, the fact that the important resuli of redue-
ing the noise in a laser devized to duplicate exaeily photons of a preassigned po-
larization is not the crucial point of the problem and that, even if it wonld be
achieved, it would by no means lead to the possibility of fuster-than-light
signalling. The key point on whieh the criticism fo the Herbert proposal will
be based consists in the recoguition that his assumptions about the functioning
of the laser gain Lube lead to u violation of the linear character of quantum
mechanies. This peint has been independently raised by us (%) and by Woor-
TERS and ZUREK (%), who have expressed it in a very clear and concise way.
We shall reconsider this argument in detail, since a complete analysis of the
proposed experiment has not been done in ref. (), while its discussion will
tarn out to be enlightening. In so doing we will also be led to make some general
considerations aboub quantum states of macroscopic bodies.

() P. EBERHARD: Nuove Cimenio B, 46, 382 (1978); G. C. GMIRAEDI, A. Rmunt
and T. WEBER: Leli. Nuovo Cimento, 27, 293 (1980).

(4} Sce, for example, A, GozzINI: Proceedings of the Symposium on Wave-Particle Dyal-
ism, edited by 8. Diner, D. Farcue, G, LoscHAR and F. S8:LLERI (Dordrecht, 1983).
(*} Private correspondence with Prof. A, VAN DER MERWE, April 1081,

(*}y W. K. Woorteks and W. H. Zurek: Nature (London), 299, 802 (1882},
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2. — Some methodological considerations.

An interesting and essentinl moment of the scientific activity ia the one in
which the scientific conmunity, or at least a part of it, feels the necessity of
a critical reflection on the conceptual foundations of the theorelicul schemes
which are (very largely or almost universally) accepted as appropriate for the
description of natural phenomena. It goes without saying that such a critical
reconsideration of u theory, to be useful, must be carried out with great logical
rigour.

Within the possible approaches 1o & eritical analysis of an established theo-
reticul scheme, one cun identify three lines which can be followed and which
are, in our upinion, perfectly legitimate,

i) One can compare the congequences which can be drawn from an as-
swined unresiricted validity of the theory under discussion with some general
ideas about physical reality and the level of knowledge we can get of it through
geienee, to see whether some contradiction arises. We stress that we consider
this o legitimate procedure, even though some scientisis could be inclined to
consider it as direeted to satisfy philusophical instances not relevant to science.
The analysis performed by EingTriN, PoDOLSKY and RosEN in their fuinous
paper (') can be interpreted as an example of this line of thought for the case
of quantui itheory.

i) One can compatre the consequences which ean be derived from i
consistent application of the theory to actuully perfurmuble or « gedanken »
cxperiments with some general physical principles which are considered as
« true » by the scientific community, even though they are not included among
the axioms of the considered theory. The various trials (M#) recently made
to prove that the quantum postulates, in particular the wave packet reduction,
can lead to faster-than-light ecommunication would fit (were they not wrong
in principle} into this line of thought.

iii) One ean (and actually one should) check the internal consistency
of the theory, showing that no contradiction can urise from the use of all the
assniptions on which the theory is based. For example, in the vuse of quantum
techanics, one follows this line when comparing the assmnption that the
systen-apparatus interaction can be accounted for by quantum mechanijcs
with the postulate of wave packet reduction. This is a crucial problem of the
theory and it has been the subjeet of many deep investigations. In our opinion,
however, it has not been yet fully clurified,

(M A. Einsteix, B, Poporsky and N, RoseN: Phys. Rev., 47, 777 (1935).
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3. - EPR paradox and superluminal signalling.

We started our discussion with the distinctions i)-iii}, since it allows us
to make clear the methodological difference between critieal investigations
about quantum theory of the EPR type and of the superluminal signalling
type. In fact, these latter proposals are essentially attempts to transform a
& philosophically » paradoxical situation, pointed out by an analysis of type i),
into an explicit contradiction between aceepted physical prineiples, a program
which, if successful, would amount to passing to sn analysis of type i), Let
us comment on this statement.

The results of the deep analysis performed by EixsrEIN, PoDoLSKY and
RosEN (') can be rephraged (*) by staﬁing that they have pointed out the ex-
istence of a contradiction between the assumption of an unrestricted validity
of quantum mechanics and the following two general assumptions:

1) the existence of elements of physical reality, in the very precise sense
defined in their paper;

2) the impossibility that any action on a system ean instantaneously
influence the elements of physieal reality of another system which is isolated
from it.

The EPR argument is axtremely important from a conceptual point of
view and it points out what at least a part of the scientific community con-
siders a serious difficulty of the theory. The naive possibility of escaping such
o difficulty, based on the remark that ordinary quantum mechanies, being a
nonrelativistic theory, can very well lead to centradiciions with relativity,
does not yield a solution to the problem. In fact, onthe one side, the instanta-
neous collapse of the wave function of a composite sysiem is a feature com-
pletely independent of the distance of the component subsystems and eannot,
therefore, be considered as a nonrelativistic approximation of some process
obeying relativistic requnirements. On the other side, and this iz even more
important, the experimentally proved fact that all correlations between the
two fragments of 4 composite aystem are correctly reproduced by the quantum-
mechanical predictions does not leave any space for such a way-out. This
situation has been definitively settled up by the recent excellent experimental
wuork of Aspect ¢f al. (*). It is useful to stress that the conceptual implications
of the results of Aspect’s experiment, from the point of view we are following

(*) B. p’Esragnatr: Uenceptual Foundation of Quantum Mechanics {Menlo Park, Cal.,
1871),

(!} A. Aspect, P, GranciER and G. RoGER: Phys. Eev. Letl., 47, 460 (1981); Phys.
Rev. Lett., 49, 91 (1982); A. Aspect, J. DaviBanp and G. RoGER: Phys, Rev. Lett., 49,
1804 (1982).
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in this paper, are just those illstrated in the above description of the content
of the EPR analysis. Tt is absolutely incorrect to use the tested behavionr of
quanium systema to assert that quantum theory implies the possibility of an
instantaneous transfer of energy and/or information between spacelike sep-
arated observers. In view of the general proofs (*) that one canhnot wse the
wave packet reduction to induce such instantanecus effects, one can state
that proposals of this type do not respect the basic requirement of item ii) that
the theory under discussion be applied consistently to derive the claimed re-
sults.

4. — Analysis of the FLLASH proposal.

In order to perform a detailed critical investigation of the proposal put
forward in ref, (1), we briefly sketch the essential points of the reasoning de-
veloped in that paper. The «gedanken » experiment proposed in ref. () can be
summarized as follows.

1) One has a quantum system decaying into two photons propagating
in opposite directions, the spin state of the gystem of the two photons being

(.1 Iv> = 75 URE> — BB} = — S BV — VD),

where the first (second) label in a ket describes the polarization of the photon
Propagating in one direction (in the opposite one). The photon spin states

; .
B, 1B, B = (B +ID), V) == o liR — D)

represent circular (right and left) and plane (horizontal and vertical) polar-
izations, respectively.

2) One obsarver O measures the polarization states of the photon prop-
agating in one direction. He can choose whether o detect circular or plane
polarization, thus indacing, by wave packet reduction, the same type of polar-
ization in the far-away photen propagating in the opposite direction.

3) This photon crosses then an instrument which, according to the author
of ref. (1), consists of «a nonseclective laser gain tube which multiplies single
photona into bursts of identically polarized photonss. Sinee this sentence is
the one containing the erucial assumptions for the argument of ref. (*) aad it
mixes two different problems, i.e. ihe one of having an apparatns which iden-
ticaly multiplies photons of a fixed polarization and the one of having an
apparatus identically multiplying photons of any polarization, it is appropriate
to aplit it inte two separate sssumptions deserving a completely different ana-
lysis:
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da) It & pheton in the [R) or |L) state crosses the laser gain tube, it
gives rise to a state containing a large number n of identical photong with
the same polarization, i.c. to the states [nR) = |RR... B> or |nL) = \LL ... L,
respectively.

3b) The laser guin tube does the same when stimulated by a plane polarized
photon, so that the emerging state is |nH> or [wV), according to whether
the impinging one is |H) or |V, respectively.

4) The emerging beam is then analysed by a beam aplitter apparatus
plus four (right, left, horizontal and vertical) polarization detectors. The
argument goes then as follows: if one denotes by ny, ., n, and 5, the numbers
of photons which are detected by the four analysers, one gets

a) ny = n{2, n, =0, ny = n/4, n, = n/¢ when the incident photon
state is.|nR),

b) 5y =0, n, =02, n, = n/d, 7, = nfd for [nL>,
o) ny = nfd, n, = nft, ny = uj2, n, =0 for [ d,
a) n, =-”J'4! iy, = nf4, By =0, n, = n/2 for |AV).

5) The four different outcomes would then allow the second ohserver
to discover whether the first one has chosen to measure circalar or plane polar-
ization, the experimental set-up allowing, therefore, faster-than-light zommu-
nication between observers.

Let us now investigate eritically the above points, The agsumptions made
under 1) and 2) are perfectly consistent with the quantum formalisin. Even the
small medifications which would have to be introduced {in prineiple) in as-
sumption 2), taking into account the impossibility of an ideal measurement
of a 8pin component due to the existence of the additive conservation law of
the total angular momentum, can be congistently disregarded, since one ean
make them arbitrarily small by making the apparatus sufficiently massive,

Let us now come to point 3). The question considered under 3a) is surely
interesting from a practical point of view (*). The problem for the specific
cage under examination is that of investigating whether the assumed functioning
of the laser gain tube is not forbidden by the unavoiduble noise associated to
the randemly polarized spontaneous emission. We do not want to enter into
this technical problem. However, we must stress that, froin the point of view
of the analysis we are performing, the discussion about the possibility of having
an apparatus working us assumed under 3a) is totally irrelevant. In fact, for
what concerns the final-state vectors, the situation which follows from the use
of apsumption 3a) can, in principle, be actually obtained without conflicting in
uny way with quantum-mechanical rules. To this purpose one can assmine
that at a given time one is dealing with a system 8, + 8, where 8, is a n-photon
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gystem and 8, is any quantum system with internal degrees of freedom, For
the system 8, + 3, one assumes that it jr described by the pure state

(4.2) ey = ;}ﬁ-unm @ g + 0> @ g}

(where [p,> and |g,) are two orthonormal internal states of system 8,) and
that the bunch of » photons und the system 8, are very far and sre propagating
in opposite directions. It is obvious that such 3 state can be very ditficalt
to prepare; however, we stress that, as slated in sect. 2, to develop a eritical
analysis of type ii) one can very well resort to ¢ gedanken » experiments, pro-
vided they do not violate any quantum-mechanical rule. There is no principle
in quantnm mechanics which forbide to consider (4.2) a8 an acceptuble state
for our system. We will comment further on this point in sect. 5.

Let us now define two observables £ and B of system S, with the following
characteristics: the operator 4 of the Hilbert space of system 8, nssociated
to the obgervable A has |p,> and |p,> a8 eigenstates belonging to 1wo different
eigenvalues. The operator B associated to % does not eomnmute with A and
Possesses in the linear manifold spanned by |g,> and |, two eigenstates Ly,
and |y,> having the following egpressions:

1 i
(4.3) x> = Zgllew +leo}s > = oglied — o)

belonging to iwo different eigenvalues. If on the system 8, a measurement
of the observable A is performed, the wave packet reduction process produces
for the photon bunch either the state [#E> or the state [nL), according Lo the
result obtained in the measurement. We can then state thut the final state
of affairs following the use of 3a) ean very well be imnagined to oceur without
conflicting with any principle of quantuin mechanies. .
We come now to point 3b). As already observed, this is the basie meth-

odologically incorrect point of ref. (1), implyi.g a violation of gquantunt rules (>#),
To show this, let us start by considering for gimplicity the physical situation
described by (4.2). A measurement on 8, of the observable /4 produces photon
stites |nRy or [nL), while a measurement of the observable % (the exact anal-
ogous of passing from eircular- to plane-polarization detection in Herbert’s
anaiysis) produces photon states
(4.4) LRy ) or Ak — I

. V2 ‘/2 kY
respectively. These stules are by no means the stales [nH> ab [#17) which
would be necessary to perform the further sieps 4) and 5) of the Terbert
analysis. This makes very clear thal poiut 38) violates a basic requirelnent of
quantum mechanics, e its linearity, We have preferred to diseuss firstly
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the « gedanken » experiment based on state (4.2) beecause it presents all the
conceplual features of the Herbert proposal but is simpler to discuss. The
argument can be immediately transferred to the FLABH experiment. Tn this
cane, however, the discussion is a little bit more involved, since, to be appro-
Driate, il requires the consideration of the states of the laser gain tube after
the interaction, ‘

Let us then suppose that there exists a laser gain tube with the fellowing
properties: it is initially in a atate [Ag) and, when atimulated by a photon
in gtate |R)(|L}), it goes into a state [4p>{|4.>) emitting a burst of photons
represented by the state [nR)(|nL)). We write then ("

4 ® B> > |4 @ [nR),

(4.5)
40> ® [L> > |4 @ |nL>

From linearity we get

‘ 1
(4.6a) 14> & |H> — ﬁ-{ldn}'@ InB> + |45 @ |nL>},

W) DT > T4 @R |4 @ D).

‘ We note that {n all instances, i.¢. using (4.4) or (4.6), the emerging states
involve linear superpositions (with coefficients which are equal in moduli)
of the states [nR)> and |nL>. In no case the final state can be considered to
be {nH) or |n¥>, as done in ref. ™.

The above considerations shonld have made very clear the error of the
argumentation of ref, (1). Moreover, the consideration of the example based
on the use of eq, (4.2) points out that the claimed introduetion of a new kind
of gquantum Ineasurement, emphatically called ¢ third-kind measirement » in
_IIerb.ert. Ppaper, is unimportant (since the sitmation described under 3a) can be
in principle assumed to oceur) and erroneous (nince in no cage one can produce
states [nV and |nH> if 3u) is ocrurring).

To completely understand the physical characteristics of the FLASH
proposal, it is useful to pursue the discussion of points 4) and 5),

The analysis of point 4) reduces to checking what are the actusl responses
of the four polarization analysers corresponding to the different quantum
states for the many-photon system which are originated by the meaguremant

18 ;

( l)l ‘We do not want. to discuss here the limitations which could be derived for the
scheme (4.5) and the information whish sould be obtained on the atatee |4g> and f4,>
':t[»‘i the use of the oxistence of the additive conservation law of the angular momentum,
tio:: 2rgdu;nent w: n;e ;leveloping depends only on the linear nature of quantem evolu-
' 0@ to reach the desired conclusions we prefer not to use th i

it they are qe o dosi P other assumptions, even

¥
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performed by the first observer. For this purpose we consider, on the one side,
the final states |aB) or [nL) {or analogously {(4.5)) and, on the other, the
states (4.4) (or (4.6)). The problem is then reduced to comparing the numbers
fig; By By a0d n, of the countings of the four polarization analysers which are
obtained when the impinging state contains only right-polarized photons or
alternatively only left-poluriged photons (correspending to the two outcomes
of a measuremont of A on §,, the two alternatives ocourring with the same
probability) with the numbers obtained from an impinging state which is a
quanium superposition with coefficionts of equal moduli of u state in which
«ll photons are right polarized and » state in which ell photons are left polarized
(in our example these latter states are generated by the measurement of B
on 8,).

To see clearly that the statements under 4) about the outcomes of the
countings, which should allow the identification of what kind of measurement
the first observer has chosen to perform, are wrong, it is sufficient to analyse
the countings of a, and n, . When the incoming state contains only right-
polarized photons (say N of them), if one performs a measurement of circular
polarization, one gets obviously that all photons are right polarized, i.e.

{4.7a) =N, n, =0,
Analogously, if in the initial state all photong are left polarized,' one gets
(4.7h) n, =0, n, = N.

Bince the two considered alternatives vecur with equal probabilities, we ean
make the following statement (which iy obvious and agrees with the one made
in ref. (1):

When the firgt observer chooses to measure the observable A {in Herbert
set-up this means to measure circular polarizations), then the outecomes for
n, and n, are alternatively (4.7a) or (4.7b), each alternative having the same
probability to ocour.

Let us come to the other case, in which the first observer chooses to measure
the observable 3 on 8, (in Herbert set-up this means to measure linear polar-
izations). The resulting state for the photon system is then of lype (4.4},
i.e, a linear puperposition (witk coefficients of equal moduli) of two states,
one containing only right-polurized photons and the other the sume number
of left-polarized photons. The obvious but important fact to be siressed is
that such a state, when subjected to a measurement simed to identify how
many photons are right or left polarized, can never give u result in which both
right- and left-polarized photons are found {i.e. for which both n, and n_ are
different from zero), since such a state has zero projection on all states which

2 ~ Il Nuove Cimenlo B,
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contain both right- and left-polarized Photons, The peculiar structure of
stutes (4.4) implies that, when one photon is found to be right (left) polarized,
then all photons turn ont to have the same polarization, Therefore, we can
make this second statement:

When the first observer chooses to measnre the observable b (in ITerbert
set-up this means to measure plane polarizativns), then the cutcomes for ny
and », are again (4.7a) or (4.76), each alternative oceurring with the same
probability.

Obviously one can diseuss in an analogous way the countings of horizontal
and vertical plune polarizations, showing that in all cases one wlways gets
My = . There follows that the final outcomes of the experiment are always
the sume and are those listed under items @) and b} of point 4) of sect. 3. What
the firat observer chooses to measnre does not change in ahy way the obtained
results for the four counters.

The errors of the analysis of ref. (1) are, therefore, simply consequences
of the wrong assumptions about the photon states generated by the different
neasurements. HERBERT is assuming that in the ease of plane-polarization
measurements by the first observer onoe is generating a photon state

@8 o> = (5 1B + 1508 18 + 1250 (1 + 151}

{or the analogous one |N¥V>), which obviously has nenzero projection on states
containing both right- and left-polarized Photons, and actually leads, for large N s
to countings for which n, = n, and either Ny OF Ny turn out to be zero,

It is important tu stress aguin that assuming (4.8) together with (4.5) means
to assume that the laser gain tube violates in its functioning the linear character
of quantum mechanies, The whols FLASH argument can then be rephrased
in this way: assuming that quantum mechanics is violated, theu, using quantum-
mechanical arguments, one can prove that quantum mechanics conflicts with
basic requirements of relativity. All fuster-than-light signalling proposals
that we know present this contradictory way of reasoning. A further remark
about ref. () is apprepriste. The author insists repeatedly on the fuct
that his proposal can escape the (admittedly) correet proofs of the impos-
sibility of faster-than-light signalling by widening the class of observables,
t.e. introducing something which cannot be described by standard quantum
mechanics. The motivation for this would be that quantum theory is only
coneerned with predictions abeut average values and not with individuul
events. In his words «there are many possible ways that individual events
cun realize the sume quantum averages. Quantum theory regurds ull theso
Ways as equivalent, us indistingnishable cuteomes». Our previous analysis
should huve mude very clear the unappropriseness of these remarks. The

1o
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proposed experimment can be completely and exhaustively analysed within
the standurd quantum formalism, as we have done, and quantum mechanics is
perfectly apt to foresee how many right, left, horizontal and vertical photons
will be detected in the «single event » produced by the impinging bunch of
photons. Actually, it is just quantum theory, when correctly used, that allows
us to assert with absolute certainty that the outeome n, = n, cannet be abtained
in a single process, even when the first observer measures linear polarizations,
and, on the contrary, tells us that the ¢single events » will always be of type
(4.7a) or, alternatively, of type (4.7b), independently of what the firat ob-
server is measuring.

To conclude, we want to stress again firmly that, in our opinion, if one tries
to elaboratle a critical analysis of type ii) for quantum theory, one certainly
has to follow a procedure which sannot be the one of proving that the reduction
of the wave packet can lead to faster-than-light communication,

5. - Quantum superposition of states of macruscopic bodies.

In this section we want to develop some considerations about linear super-
positions of states of macroscopic bodies, suggested quite naturally by the
previous discussions, partienlarly by the eonsideration of states of the form (4.2)
(analogous remarks could be made starting from states (1.6)). As already
stated, there is nothing in the principles of gquantum mechanics which forbids
to consider a state like (4.2) as a possible state for a system 8§ = §, + &,,
where 8, is & m-photon system. Due to the assumed very large value of n,
the photon sysiem can be considered as a sort of macroscopic system. One
could then think of u situation in which, in place of the states |nR)> and |nL},
one has two distinguishable macroscopic states |M,» and | M,> of a macroscopie
body. We are then considering the cuase of 1 system §, composed of o macro-
scopic part 8, and of a mieroscopic system §,, prepared in the quantum state

(5.1) o> = %{wo@wzo 4 M 9o},

i.6. in & state in which different macroscopic states enter. Suppose then that
the microgeopic system 8, is the one already considered in sect. 4, so 1lat one
cal meusure on il either the observable A (whose eigenstates are |p> and
lpa>} or the observable & {with eigenvectors |y,> and |g,5). According to the
wave packet reduction, by a4 meusurement on 8, one forces the system 8, in a
state which is either | M,> (or |M,>) when s is measured, or

> = Zo 0 ) (or A g gano — )
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when B is meagured. The above considerations imply that, if a state like (4.2)
conkd actually be prepared and if wave packet reduction occurs, one would
have at lis disposal o simple mechanism to prodnce quantnm superposiiiona
of macroncopically different states (1), In such a cake the phase relations be-
tween the two slates enlering the superpasition are significant.  Obviously,
this does not imply that measurements performed on the macroscopic body
would allow us to understend whether the far-nway observer has chosen to
measure A or &B; however, the fact that the phase relations of |M,) and | M,>
are important. means that the algebra of the observables of the macroscopic
body is non-Abelinn, As is well known, the consideration of muero-objects on
which noneomming observables ean be measured is the main source of the
difficulties of the quantum {heory of ineasurement, Thus the previous discussion
leads us back to the probletn of the internal consistency of the theory we have
alrendy mentioned nmter iii) in sect. 2.

Coneluding, our anulysis should have clarified that in any case the real
problein undter diseussion is that of heing able to prepare siates like (4.2) or (4.6):
Dut this is nothing else than the basic problem of the Yon Neumann chain
and of the Jevel at which it can be braken,

(") It can be uacful to note alse that tho possible statonr generated by the measure-
ment of B on 8y possess a sorl of sxlreme vinstability » +a. any measurenent process.
In fact, if, e.g., we consider the case of atates of systems with aligned spins, even though
these slates may describe an enormons numiher of constitucnt systems {in the case of &
macrogcopie body ef the order of the Avagadro number), it ia sufficicnt to make a apin
measurement on one single constiluent to induce a « jump » of the whole system into
onn of the sstable» atutes |M,> or |Md.

® HIASSUNTO

In questo lavoro si fa un’accurata analisi in termini di meccanica quantistica di uns
rocente proposta di trasmissione di segnati a velocitd maggiore di quella della luce per
mezzo del mecennismo di viduzione del pacehetto donde. La discussione permette @i
puntualizzare il contenuto motodologico delle analisi eritiche delle teorie fisickhe.

KBanrosan Mexawmke # canin « GLICTPEE CKOPOCTM CRETH »: MCTOSOJIOTHIECKRE
PACCMOTPERNN.

—
Pestome (*). — B 3700t paboTe npoBOINTCA noApoGHEH KBANTOBOMEXAWHYeCKMH ananA3
HENABHETO DPEIONEHHA NEPENayH CHTHANOB GhICTPES CKOPOCTH CRETA NOCPEACTBOM
npeobpaiopanns BOMHOBOTO raketa, OBCYKACHHE NOIBONAET BBIOENHTE METONONOTH-
HECKME DPOGNEMDLI KPHTHUCCKUMX MCCRenosanui GuINYECKHX Teopui.

(*) fTepesedeno pedaxyueli,

12,






